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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup 
device capable of correcting aberration. 
SOLUTION: This optical pickup device is provided with a 
two-group objective part having a front dell lens 56 to 
be arranged at a position facing to an optical disk and a 
rear cell lens 56 to be arranged by being made so that 
its optical axis coincides with that of the lens 56. Then, 
the device is constituted by being provided with an 
aberration correcting mechanism correcting the 
aberration while having first, second and third aberration 
correcting members 71, 72, 73 whose refractive indexes 
are different with each other and an electromagnetic 
driving part 75 selectively inserting or detaching either 
of these first, second and third aberration correcting 
members 71, 72, 73 with respect to the position being on 
the optical axis of the two-group objective lens part 20. 
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(57) [Sift] „,- 4 . 40 78 a«„ A 

3? 2 XT>*» 3 (Dl&SIMlESB** 7 1 , 7 2, 7 3 t. 
bll , m2R^3WJRMffljEgB^7 1 , 7 2, 7 3 
(O^-Ttxfr* 2 #*M& U>Xg|5 2 0 <£>3te«l-htt:*f Uti 
K6*)fcff|tt-t-5®aiEWllFP7 5 i:Sr*UT4R^«:«jE-r 




(2) 

1 

KDU^Xt. ±mm 1<DU^ X^ iirTlE 

±BlfBl#«H:, ±EIWft*flE38SJilBU>'X«»«:*r* 
i-<5»*« 2 «3i1B*03t tr y * T y 7l£fi 0 

[If 4 ] ±|B»« i^vxasco^ 1 <£> u yxsu^i 

W*« 1 b° y ? T y XgSo 

&&tLZ>fg2<Di'>'Xb$:jrrz>ttyQi'>'X&bs 30 

±B#4*^^X»o*|»±|cift«U-CR»tfetLT*** 
MijEt5tei«EfS^fi§C i:fc«rt*£:1-5 

TRttfe;h/t\ 3ttt*lR»wWttRrffiH:R»te>ttfc3taii 
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[MsjHK 8 1 ±IBSt» u>X«o» 1 (E> U^XJUFJB 
2©U>XiJcJ;SBBP»:NAtt, 0. 6 5»i^ 

3t^^^^(i x A*lB»B*«»rs#aiflJI<D** 
f»*« 5 fcB*G>3ft tr 5/ * 7 s> ^fio 

[0001] 
[0002] 

-fr«*-fr5#4*^>X«:illt*.-CV^a. 

[0003] 55*^ iftftiffWbtfJitp^^jft^-f 

*r«/Jvffcr*fc»tett, i^-lfjfttrfiRJItfls-rsirfct 

*f*i^>'XcDBBp»[NAS:*:# < -rs^S^fcSo 
[0 0 0 4] L^UftdSfe. »ftl^^Xtt, liNAftt 

^ >r * * oA^lE»ffi*«St*5 A^fi^St «9 ®{H<D3t 
ailJlOff*»*©ff*«[*, HPRNA<D4*fcJfc« 

[0005] Sfc* *-^fti/yX(i, ffiNA-fkufc 
v^fc— ft**TR»tfe^2tt<DU>'XSr#i-s 2»»* 

i^x»as»*Sjhrcv^a 0 

[0 0 0 6] *NA<k*SH6ixfc2»»*U>'X»»4, 

^BEi/^xi^rao ) :co$i(Oi/yX 
l-*tt*-ifc$^rTiER$ttfc^2 0U>'X (J^T, « 
l^vXt»t4. ) ^^LT*^, 5fe3EU^XRtJ? 
Sl^V^Ci 9BHP«CNA*so. 6 WJbSrH^,LTV> 
a o 

[0 0 0 7] 

TV^a o ^(T^fcib, :^r^^(t «*R*ft 5 E 
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[0 0 0 8] *ZX\ *3SMtt, HX^^*ELT{J£«i- 
5 C 5ft t: 0 y&T y ;/«g£$§ft1-5 r fc £ g 

[0 0 0 9] 

[ooio] *»Wte«a*try^ry^*« 

[0011] J^JiOi: 5 tcfif e£ Lfcft \*y9T v ^Scfi 
[0 0 12] jt^^^Ts/^ill J&MffijE^ 

-T5 0 

[0013] 

mmcomffivmm sit, *»w^Affw***»5*B 

5 e Bit/TtJ;5fc, ^^TyT'gtiit 

1 2 Ommi&L. 7^ * ^ S^^J?^^r 0 . 1mm 30 
^#<Oflf*Srl. 2mmi:^btSffi{I#^CD, DVD 

[0014] * try ^ry^aSBisSSM*. 5***1 o 
jf»fi3h -if3tsrS^-r5T^^-Y 5/ *^y 

l£M££C£i2:5 1/2&S® 1 5 H^ffift^Rfi 
3tl:f5l/4SS«16t, IfftSr*^*^ 5 

iitV>5 0 3tll 1 tt, j6SdS6 7 0 nm«T 

©«*.ri6 3 5 nm^5 1 5 n mS*6D U— *F ftSrffiW 
-T5^i*:^-if^*LTV>5o 50 
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[0015] i0ft El l f^i-J: 5 

*SrR«*bTl/4«««l 6KA4***5tfctfc* 
LfcSJft U-if ft£*#-r 5 3y^-*i/yX26&tf 

ti>5 0 

[0 0 16] r^ft^^i Oft, Bifc:*i-J:5 

Si"5t±i^PSffl^^ hf*4T** 3 0i^fx.TV> 
5 0 

[0 0 17] ^Lt, Ifik'^T^Stl tt, 
tMB3te*i-J:5te* 2»*f^U>XSB2 Q&Wttthfi 
5^tf^3 5 k, rO/KtfV3 5 4rE!2't'^fPai 

FPb 2 ^■f^^^>^v^^ca:^-r5 2tft^f^ic^ti!]i-5fl;a 

i^tij«*3 6£<£f;cTV>5o 
[0 0 18] /Ktf^3 5ttc. H2XtJ«|g3t^-rj: 5 

3 8 a 1^14 3 9^#a$tbT^}^^tbTV>5o #tTV 

±KX»SixTV^S 0 $fifS-&4 0lt l3 2XtfE|3fc: 

B^i^y y^4 1 Sr^LTi^SnTV>5, r 
5 0 

[0019] tu, co7j?tf>-3 5tt, tt«re»«i« 
3 6 tcioTIEi!j^ffi:$ix5^ ii:ioTi#3 9(D$4 
^fRjfcffltbSiv S6>K***3 9O**ia0*iR»cftiliaE 
ffi^tt5o "f*t>*>. #bT V3 5 ^St43 9 Ott^rrp]^ 
fSW)&{<L£ftZ>Zk\z£^X, 2»»«Hx>X«[52 Ott 
*03t*t¥ffft*10*-lft-C*>5ia3*^H3ai 

2^bi *lR]X^PPb2 *^]^igS!)^{4^^T* 

[0 0 2 0] ^t>3 5Sr|gtib^te^^:5m^lgW]^« 
3 6lt B2St/E|3^-r«t ^tfV3 5_b(ClS 

IS:$^5^^-— X7i/>^ffi^-f ;i/4 3 a , 4 3 b Rtf b 
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7^^ffln^;U44a, 44b^ ^tlb? * — X? 

/H4a, 4 4 bfcSt|fi]LTS»a6-&4 0±teiBK*iX 
57t^^y^v^iy h 4 6 a , 46bMh7 
y^M*^4 7a, 4 7 b t&mX-Xm&Z 

[0 0 2 1 ] ^tV3 5©*WB«fBteri, #trV3 5(Z>* 

Vy^^;M3a, 4 3bSt;h7y^^ffl3^ 

3 5 fcK*tfe*t*l«t , SCffl3— ^4 8 

>-3 5©*4ffl3-^ fc#fl1-«tt«tett#Jt5 Ois-t 

i?^ffl-7^^4 6a, 46bMf77^y^ 
l7^yf47a, 4 7b^, # v^^/B^ 

/U43 a> 43bMh7y^V^3^/M4a, 4 

4 b fcJH-lfiJbT-tiX^jLRJtbnTV^. £fc, 37;*— 
^^lv^yF4 6a, 4 6bfl i3^*tJ; 

7^y^^^47a, 4 7blt H 2 

[0 0 2 2] *t^35ll 5^4011:, 

SV^»|Slt5 7^— h4 6 a, 4 
6bMh7y^ffl^^yh4 7a N 47b^ 
7i^^ffln^;V4 3a, 43bWh7^^^ 
^3^/l/4 4a, 4 4 b^^Wtt^nfc^^^a 

[0 0 2 3] C^maiE»^*3 6f2, 7^-#^ 
ffi^^;b43a, 4 3bl:7t-^^y^7HI^ 
«t»*^5ritcj:t), #^3 5 4r$«3 9©»li*fl 
f-Klb^ffiSiX, F7^^ffi3^/H4a, 44 b 

lf>-3 5 £$#3 9 0«ia5*|R|fcia»*ffi**a Q 
[0 0 2 4] BI^LftV^ ^bf^3 5±^fi, 

$14 3 9 *$k/v-?21S$ftm i ls^Xn2 0 fc*f fa-raffia 

fi^SO tfSRtt&JxTl>£o ^tf^3 5^, ^fi«9{d 
tot, fi»ftlB»^a|{ftSixTV^ 0 
[0 0 2 5] »&4ttW Af^T^ 

^ ?r»4t§f ^MI^JS Ct, *tf:/3 5_hK, 
[0 0 2 6] 2#*t»U>-.Xffl5 2 Ott, 0 2SOT3I: 
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©l/yX5 6 (WT, 5fe3EUi^X5 6 ) 
r^&EEl^XS 6 t5t*ft*-^^ii:T@aiS:^^6^2 

5t3EU>X5 6 «r«»i"5jfe3i^>'X*/^5 8 & 
1^X5 7Sr{*J#i-«^^U>'X*^5 9 b&ffix. 

[0 0 2 7] ^il/>X5 6Mlll/^X5 7 i J: 
aiBPjSNAtt. 0. 6 5K±iSftt*5 9, Witt 

0, 8 5ra£^KTV^5o ^3EuyX^;^5 8fj:, 
70 jfell/yX5 6 t«»t5KH«tt©«»»6 1 ^ 

0«#SB6 1 Sr^«F-TSS:«F«a5 6 2 £ Srf LTVn§ 0 
[0 0 2 8] g^U^X^/U^5 9te, ^BE UVX5 7 

^trv3 5±ic— f*fc:«jft£:h/cv*5 0 :ofiuyX 

*/i^5 9tCte, «»SB6 5©^JBKBJ^, 

v^ 0 ^©X»»6 6lc», ftii/yX5 6fc«ii/y 

X5 7cD#3t#£-§fc£ii:T, 5fe3El/yX^5 8^ 

[0 0 2 9] tit, 2»*MfcU^X«B2 Of*. H2 21 
lFH3te*-*\fc5te, K^^ffiIE^^iRMffiIEm«7 0 

XJB2 OO^feBE 1/^X5 6 t^3EU>-X5 7 tOPfl<03t 
»»c»LrffBt**t6JBiOJRJ64i|jE«7 l, ^2^iR 
lS*tiE«7 2aVJH3 0JRJH!tjE*7 rixfe* 

1, »2XVffE30iR|S*Effi7 1, 7 2, 7 3«i$ 
t5UyX^7 4^ rt0 1/yX*^7 4^)ttt 

l-i:£1-3;frft^fc5l2 2*$cEPci *-^Xr/^Ric 2 
J0 *ia^H«ii-S««Kt6«P7 5 iSr«x.TV^S. 

[0 0 3 0] mi. *2ftTJW3©ttJMHjE«7 1, 7 

2, 7 3it 3KMtt*:#i-»«JBW^**if9^# 

1 , S 2 Rtf^ 3 OlR^MiE^ 7 1, 7 2, 7 3lt I 

K^MlEte 7 1^bl3 OJRUffiiEffi 7 3 ^JB#f***ft 
JBfc*# < *<5 X o K:Rj£$*ltv^. 
[0 0 3 1 ] l/yX^7 4lt 0 2 211*13 3^"*- 

9, ^ffi^RJl^ftt^oT, |g 1 oi&^MlES 7 
Is *2 OlKHfliiEffi 72, $3 ^JRUffljEffi 7 3 (Dj® 
i¥"C-?:tb-eHiaR$ttTv>5o COuyX^/w/7 4 
te> ilW^i/yxs 6 tiii/yxs 7 t^ratc 

ffi11LTiaiS!£*LT:fc9 , ^BSBORJiOft^^fctCffi 
MUX, l*S§P7 7dS— »^?gJ5RSttTVN5 0 
[0 0 3 2 ] r (T^fi^a 7 7 ft, $W 3 9 <Dtojjfa\Z» 

W)~*im\z3ctif£i%z>t th\z^ $«3 9o*na5*ffiiifc 

SK^Ef-^^TV^o :o^X^7 40« 
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[0 0 3 3] #bT>3 5G>±BJhK:tt. [S2tC^rJ: 5 

uvx*^7 4*ia»i-a«ii«ra#ji-a^hy 

/N°t°>-7 8. 7 9tf^ft^ft£K£ih/cv^ 0 U:xX* 

[0 0 3 4] lx^X*^7 4SrEI»-fa«««illJB7 
5tt % V>;b^5m^e-^T*fci9 N 3£*ft 3 9 ©flJBKlffc 

OT3l^fJ:5l^ ^bfV3 5<£>«]§:g|5 3 8<Df\*mU 
I-Rtt&ii5 3^8li:, 1(7)3-^8 l±lc$^)# 

SSfcitrft Ituy^;^ 7 4 icKtt feftsattto^w 

[0 0 3 5] 3^8lWt H2^/Ttj;5^> ffi 

1 . * 2 Rum 3^ns/fP! , p 2 N p 3 ds^n^e 

W^JHTiS «9 , ^ b Pi , P 2 > P3 

fc«»JH = >f^8 2^^n^ f ^^^ l 9#^tbt^rv^5o u- 
>X*/i^7 4 Kite, /KtfV3 5 KStffti-sSffiJbte:, 
^Mffla — ^ 8 3 ^H£*ix-ClStttblx"C*5 9 > rco^fRiJ 
3-^8 3<Drtfl»fc»oT^*:y h 8 4#»?)tttt 

v_ . Y 2 /R 



70 
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S 

[0 0 3 6] Lfc^oT, £t,±tf)J: 5i-«^c^tbfcma 
Ii»7 5li B2l:*tJ: 51-, 4*3*13 y h"C*> 
Xt4 3 9 (Ottia 9 3 OSrtlU 2 

[0 0 3 7] ±3fiLfclR3i*E««7 0tf#^4»l, 
1 2Ri;f 3(7)JRlIiES7 1 , 7 2, 7 3(0#f*© 
— 0Jfcov^TBBXt**«r*Bl LTttWt5 B 

[0 0 3 8] 36«36*bUilt*ixSU— 1f*©jft**S6 5 
Onm, 2»»»^^X«2 0(OHP»NA^0. 8 
5, £|/&BB«2. 3 4mmt *jx53ft^»K*3V^T, H 

10 0m ratfc^l^CIl 

[0 0 3 9] 

[^1] 

NO (H**) 
OBJ 



1 (STO) 

2 

3 

4 

5 

6 

7 

8 

9 (IMG) 



RDY 

INFINITY 
INFINITY 
2.40970 J 
-1 2.31050* 
INFINITY 
INFINITY 
1.07455 
INFINITY 
INFINITY 
INFINITY 



1+ (1- (1-hK) (Y/R) 2 ) °- 5 



[0040] ##BS;tt\ 

[0 04 1] 

mi] 

+AY 4 + BY 6 +CY s +DY 1 0 



THI (J5*) 
INFINITY 
0. 000000 
2. 258087 
0. 000000 
0. 600000 

0. 750000 

1. 201 735 
0. 1 1 6 1 6 1 
0. 1 00000 
0 



[0042] #3*B«*tt* im 2 ] 

[0 0 4 3] 

K A B C D 

2®#J*ffi -a667744 0.43«92e-3 -CU8101e-4 HL17962e-4 -0.49026e-5 

3B#SBf -35.39025 0.11815e-2 0.4851 1 e-4 -0.18929e-3 0.42488e-4 



[0 0 4 4] «±0»titfS*J:9, ft$ft±t::»A£nS 
teHMlE«^iP^^0. 6mm^fS:iiaoT, % 
8ifiJi<£>J¥*d s 0. 1 mm= 1 0 0 n m\Z.T&j&£ 

[0 0 4 5] o#^c, jfe^-r 5^(g#Eft9^X3 
ifiJla>JS*tf s 10 4m mtfc^|^l:fj:, 
[0 0 4 6] 
1&3] 



40 



NO 

1 

2 
3 
4 
5 
6 
7 
8 
9 



0WW 

OBJ 

(STO) 



RDY (¥2) 
INFINITY 
INFINITY 
2.40970* 
-1 2.3 1 050* 
INFINITY 
INFINITY 
1.07455 
INFINITY 
INFINITY 
INFINITY 



(IMG) 

i* Si<iaii±K S 2 t PI i; 



THI (»*) 
INFINITY 
0. 000000 
2. 258087 
0. 000000 
0. 620000 

0. 730000 

1. 201 735 
0. 1 1 5594 
0. 1 04000 
0 



[004 7] /i^ 2E^®Si;3I^l£D^f 
50 Bffifttt. ±ISS2 i: |p] — "CfeSo 
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[0 0 4 8] JK±©£ffilg* ± 0 , %rr4 X ? 5 (Dftig 
tt, 3ft«i±fcifA**b5iRSIMjE*E©**SrO. 6 2m 

[0 0 4 9] £fc, ftx^** 5 (Dim #|B»B^)fcaa 
JfOJS^tfS 9 6m mtfc^I'&Clj;, 
[0 0 5 0] 
[*4] 

NO (®#^) RDY <*g) THI (®*> 



OBJ INFINITY INFINITY 

1 (ST0) INFINITY 0,000000 

2 2.4Q970* 2.258087 

3 -1 2.31050* 0.000000 

4 INFINITY 0.580000 

5 INFINITY 0.770000 

6 1.07455 1.201735 

7 INFINITY 0.1 1 6725 

8 INFINITY 0.096000 

9 (IMG) INFINITY 0 



[0 0 5 1 ] 4*3, 2ffi#^ffiXtf 3ffi#3*ffi©##3* 20 

BffiSte, ±fs?l2 t ia— -efcSo 
[0052] K±(&jrtti*S*j; 9, }tx>r*^ 5<£>3feig 

aiJiOflJ** lOO/imiM/i m/hS < feo 

tt, *«J:lc:»ASns*R«»m«©Jp:**rO. 5 8m 

5o {§LU ■mt'frfclM'LT, «ffiJRSI<0«ffi» 9 » b 
sWfcSfc*, 0. 0 0 4 1 rmsSMiflMt 

So 

[0 0 5 3] _b*g Lfc «t 5 fc, ^frr ^ * ^ 5 <7)3tSiaS 

ffilEffi^/?^-^ 0 . 6mm{C*fLT±2 0/zm^{^f 

J&H«IE«S« 7 0 tt. , % 1 cOlR^ffijEK 7 1 <D 

mfrffiO. 5 8 mm, »2C5JRM4*iE4R7 2<^«*^ 
0. 6 mm, Xtf»3 0JRM«jE«7 3(Oj|W0. 6 
2mmMta^£tl/0^5o 

[0 0 5 4] «J£RKi-tbtf, ftx-T^ 5(7^m 

#tBfftffi<D#aiflJi<&ff*as 1 1 1 /x m-efc*4»-&K 
tt. 3fc*4±Kff ASftSteSMEtt^W^fcO. 6 5m 

[0 0 5 5] lRH4iiE««7 O^o^T, ftx-*** 5 

7 1, 7 2, 7 3 121^0 TffijESiX^: jfiffiiRM 

irCDH«SrEI8S:#fiBLT!ftM-t-5o ft*5> 12 8* 
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+ »1, «2Xtf|&3©lMSttE«7 1, 7 

2, 7 3i«*3iJ**affl©JR«*jEtRK:J:or*|ES 
txS&MJ|X^tE18 I 3 ^^f 0 
[0 0 5 6] 08 {Cl^-T J: 5 tC, !R^«iE^ffl7 0 «\ 

*fc, jt'rj*? 5(DytMffim<Dmfr<Dt£*bm& 1 o o 

[0 0 5 7] i-ftfcfe, JRM«IE«lt#7 Ote, IB 
2Rt*»3<B!Rii*tIE4E7 1 , 7 2, 7 3 «r»««fc:«J 
9#;LT, ftiW^XS 6 ^11/^X5 7 i:OPflC03t 
«±WA«r^:J;ot, **©*f>f>^5|llltf 
<D^7^^r^6 Mm, ftx-f** 5 fcliStt S 
1 mi: SttSJfcaaJi^ff^^^y^teSstJCi-sr 

[0 0 5 8] £k±.(D& 5^tff^$nfc3tt°^^T y^SS 
§1 0 2S¥M^l/VXgP2 OfclOV^ lfc|i*tiE«lfl|7 
0^5, jfeIl/yX5 6 till/yXS 7 4:<0NJ©#«l-h 

1 , 7 2, 7 3 Srffl9#*.S»f^SrIft?B"*-*. 
[0 0 5 9] *1\ iRHWi&BM* 7 0tt, a^81^ 

hP 2 <oiHft/H=»-Oi'8 2fc«8IESr«j|&i-So ^ 

h 8 4<as«i:0>3IAfcJ: 9 3ctt3 9 oti[Hl«9^r^{c[Hl 
KStb-r, *i oiR«ME«7 l fc*2^iRS6*jE«7 
2©ffl(Ol/yX^7 4(D— ftii/yX5 6S 

[0 0 6 0] -t LT, ifca*:E«*7 0 1*, H4l^t 
1 1 t>{-^2co^n ^ b p 2 iSN«^#«1-SJ: 5 

a • euk^-tj;?^ u^W7 4 

J*, 3£«3 9^ttlEl9^^PnCi #lftteEl»&*l,"C;* h 
7 1^\ 5fe3EV->X5 6MtI^yX5 7 tOBBO* 

[oo6i] o#*ic, nmmiEmm7 o^, ss^r 

J:5i-s 3 - ^ 8 l o» 2 n y h p 2 *NSl:f 8 
t5titl:l3^py j>p 3 ^sfiilJ:»«i-5 «t 5 

lC#*ns,hP 2 , p 3 Ofgffijffl^^/U8 2 \Z*tiZ?ti 
f^toT, ^ 2 CDlR^ffliEtS 7 2^, $fe3EU-^X5 6S: 
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[0 0 6 2] l&MffilEmM 70lt 06 fC^i" 

3-^81(Dll^PyhPi ^NgllfS 
t5ttt^3^ny h P 3 *SitfBt5J: 5 
1^ ^PyhPi , P 3 OBft«3^^8 

4 fit S«fc3 9©«iia9*rtllc3E^BlC2 *Wfc|ffl» 70 
$nt^ by/* 7 8I^Sg^tl5: ttCtoT, fg3<D 

fc, U^X/fr/U^ 4 fit |gl(jffl=3-f /W8 2^<DWBi<n 

[0 0 6 3] * bT, HXM*IE$I* 70tt, # 1 , Sf§ 2 
3 S3 tt 5 S£ff # ^ S> y 9 - * **b«L 

7 1, 7 2. 7 31- J:oT*ESttfcHXliS:JtiS!bT, 
JR«Sr*fc/hSv^ffl[|j:i-S*l. * 2 RXtm 3 <^iR MM ^ 
IE4E7 1, 7 2, 7 3 ©v^tt^SraKi-S. 

[0 0 6 4] V^*t*»©JR«*|jE*«:»«Ufc«, 
*tiE«*7 0fit *2©^nyhP 2 *NiK*it5 
ct5^^2<D^n-/ hP 2 <£>ffi»fl! = ^ /U 8 2tcS;«^ 

{ia^v^i £ no{^^:a(cl/>X7^^7v^7 4^a-T5^ 

3EU>-X5 eSWIIl/yXS 7 i<Pra<0ft*ft±fc:teS 
t5±5t, u>'X*^7 4*sinJBHtt«*»6BI»Six ^ 

[0065] ±& ufc i^-, ttvytr v ymm 1 

fit iRS*E««7 OdS. 2»»»l/yX»2 0O*i 
±WLt, HW*#»fc5fSl. S2Wl3^JRi 
*tiE«7 1, 7 2, 7 3&»K«fc#ft-r*£ iKto 
T, Jfeil/yX5 6Rtf81UVX5 7i^«|(Dfii^ 

[0 0 6 6] *fc % ^:t 0 ^^T^^Sl^{ix.^«XM 
*t]E««7 0fit **±teil«tttett1t*ixfcJR2WtjE 

[0 0 6 7] fc*3, ±3*LfciKI6«IE««7 0dS«*.S 
Jfil, »2&U«*3 0JtRli«|jEtE7 1, 7 2. 7 314, 
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[0 0 6 8] 0#*{C, 1&<D2mttV0l'>XUl 2 0 {CO 
2 011 5fe3El/>-Xi:^3EUVXir(DP H 1(c, ®#r*£r^ 

±&Lfc2*»ttUV>CS5 2 0 tftftS. 
[0 0 6 9] CCD2^*ff^UVXgpi 2 Ofit 09M 

0ioi^tJ:3{^ sfctttHfcW-ERS 
tb65feBEl/VXl 5 6 t, 5 6 

fc— SS*TEK£*u5«Xl'>'Xl 5 7 <h, 5fc3Eu:/ 
XI 5 6 ^t^5fe3EUyX/Js/^l 5 8 |IU 
yXl 5 7Sr«j*+5«3iu>'X*/u^l 5 9 i&flfx. 

[0 0 7 0] jfeil/VXl 5 6^^3EU>Xl 5 7 £ 
fcJzSMnfcNAfit 0. 6 5J£Jl_h£ , 011 x. 

fi£0. 8 5^K^S^TV>S 0 JfeI^yX^15 8 
ft. ftSU^Xl 5 6Sr*#i"*l*nfB*t©««P»l 6 

It, 6 1 *X}»t5*J»»l 6 2 

[0 0 7 1] fgBEl^X/ft/l^l 5 9 fit lil/yXl 
5 7Sr«»-rSWP3««Offt«F»l 6 5 t, 
1 6 5 0^JB*fc-fleK**SnT«ai-SJRJS*lE*| 
«1 7 O^ftt^J^l 6 6 ^^^LTVn^o r<7? 
^BEl^VX/fr/U^l 5 9 ft ^h°>-3 5±Ci£^T 
Ktt&*X-Cl^ 0 5fe3EU^X/Jx/U^l 5 8 <D3tn 

SSI 6 2 ft SluyXW l 5 9_LK, ;fcitt;*rftfc 

[0 0 7 2] £fc, Z<D2mM^0^^^U 1 2 0H, lfc 
M^ffiiEi-^iK^«iE^«l 7 0^r«^TVN^ o r^iK 
HiII«i7 0fi, B9itfHi0l!:/TtJ:5l^ 5fe 
BEl^Xl 5 6 irfli/yXi 5 7 fc <o|Bfcf**RrtB^ 
IBl^^tL^^MMlEgpWl 71h rOlRlilEWl 
7 l \nftiM£tiZ>MWfj:ffi{ti 7 2 fc, jRJS»jE«5«- l 
7 1 Sr3t«fc*|fi]^#ttibf^*-e:5K»» 1 7 5 ttrfll* 

[0 0 7 3] iRH^IEfifPtt 171H JSKftflttt: 1 7 2 
t, r<£>g|#l 7 2#rtfflfc**£;h,5#«l 7 3i:£ 
#UTi^ 0 ftflci 7 2it *«ltt*r#1-a«*.Hr, 
SHftvy ny^(DtWfflv>f)tl5o tSl7 3ft 

JftWteilJPEi- 5?E^t^-^RSl 7 7, 178 
fc, ^tL^R«1 7 7, 1 7 8 *r*»*|ftfc#lipr|BK 
*jei-5»ttttttOJSJ|gft«-l 7 9 t §r^UTV^>5 0 

[0 0 7 4] iRMffiiE^ 1 7 1 fit 1 7 3 (7) 

— ^COR^gl 7 7^ n fiuyX^/^l 5 9±(D^3E 

u>xi 5 7 <Dftmn\cm&m7££tix&iQ , i&jj<Dpi 
si 7 Bifimnm 7 5\z.&&mfeztix^z> 0 *fc, 
jK^MEgi5#i 7 1 <^rai 7 8tcf4, mi oiztftx 

0 tC, 5fe3E U>-X^^^ 15 8 <^^^?P 16 1 (DTig^ 
[0 0 7 5] ^Sb\ 1 7 1 fit %tfoJjfa\Z. 
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[0 0 7 6] igKjgfl 175ft J&MfftiEgPfcr 171 CO^ 
«1 7 3 Sr*tt*|Rl 1 8 1 i:, r 
(ommUUl 8 1 Sr3t«*iS«r»«|priE»c3£«F-t-SIEi(i 

#18 2^, ^(Dmm$&i s 2 zmmm^ 
^184^ bm*b#i 8 i c^^$ft^rsio#it^^>r 

Kt5#>f Kttl 8 3 iSr*rLTV^5 0 

[0 0 7 7 ] RKltt** 181lt JRSttlEttfl- 171© 70 
**1 7 3©P3«1 7 8fctt-&H3e*n«»n««S:* 
tSW(«186h rO^f^SB 1 8 6 <DKffl$$\Z 

^tb»j*s*trK»«i i 8 2 1 8 7 

8 3^«^i-5^ KfifBl 8 8 ^^ttTV^5 0 
[0 0 7 8] Ettttl 8 2 ft, fcTfTteEK* 

»#18 2(t — iKjftSJBibffl^E— * 1 8 4©iU^L^ 

EHE«i^iiS|**fu5i irtfc, Abttl^Vgbffi^l 8 1© 
3E«pgR l 8 7fc**SJxfcH*U*v^^^ y ^-?#fc^ 

[0 0 7 9] WKttl8 3H tll/yX^b^l 5 
9tf>{*J*«Sl 6 5fcl, 3ttt*lft£Wte£RS:ftT:» 
*9, -KlMHSWl 8 1 ©XM' VUl 8 8teKttk;ftfc;tf>r 

Kti8 8 afic^stiTv^ 0 -tttfrh, mw*mt 
181 ©#-f k»i s 8 ft, *tt*-rafc»«ieft^^f-Y 

KW18 3 (c£f^£*l,TV^ 0 X/-f KW 1 8 3tt\ gggb 
1 8 1 ©3t#©f4{Hl 9 r £ Id 

J: 9 , Kftast* l 8 l ##lfcfriftte**te|Mto*-S w t 

[0 0 8 0] KftJB^— * l 8 4*3:, v^^a;*^ tr 
*-c*>5, tlwyX^i 5 9©S«F§ei 
6 6 ±te:Rtt&jh/CV^ 0 l 8 4ft, m 

ttl 8 2««^^:J;ot, Bttfttti 8l(D$ 
187^ 3ttt*-fp]"T?S>S0 1 0 +$cfp d i ^ftS. 

[0081] BSLfcv^ ®.mffiiEmmi 7 o 

ft, flXS*tjE»«"l 7 lort«B^-4SSdSi*ii*ixfcaiii 

[0 0 8 2] K±©J: 5fc*i«*ixfciRJS«E««i 7 
0KoV>T, ifcSSfltlESW l 7 l«r%tt#Atctt!t£« 

[0083] jrmMje^w i79it aio K^-r £ 5 

f£, fgibgpi 7 5 2*. ig»ffi-e-^ 18 4 £^LTIg®b 
gPW 181$:, 5t***[Rl-C*)SH 1 0 d i ^rfiX. 
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1 7 1 <D&m 17 3 <Oig*$8|S# 17 9 ^3ttt*rft^#3fi| 

JRJS*tE««l 7 011 4R36!*tjEa# l 7 l §r 
*##Wte#»£*5£fcfcJ:oT, iR36*jE«*t 1 7 

KSJEUtti 7 l ©JB#f*«r*ft;S*a. 

[0 0 8 4] tLt, rcoiRMffl^SIISl 7 Oft. HXM 
»E»#1 7 1 iftffiS^fcjf^JC^ttS^fS^v? 

gr% KlbA 17 5 ^Eii8W 1 8 l $:ift5o 

[0 0 8 5] Sfc, 3E^flfe028¥3*^^>'XgB2 2 0 £: 
HBSr*BHbTRW1-5. C<0 2»*MfcU^X«S 2 2 0 
ft. Ell 1 ^^-Tct 5 f-, 5 fcBtfffiltfcK 

ttbnS5fe^^> / ^2 5 6 i, r.<7>$fc3£U>'X2 5 6 ^ 
ikS-frTK^&ix*«EEU^X2 5 7 t , 5fe^ 
l/yX2 5 6 Srftftt5ftll/yX*;l/^2 5 8 t£ 
IWVX 2 5 7 Sr»J*i"S^^U'> / X^^^2 5 9 t £ 

[0 0 8 6] ft!l/yX2 5 6St/Si^VX2 5 7 t 
tt5HPftNAB, 0. 6 5£*Jbi §tiT*5!9 , 011 x. 
ffO. 8 5^^^tlTV^ 0 5felI/VX/Js/^2 5 8 
li, 5fel 2 5 6 SrS^f Sft^fffi 2 6 1 t , r© 

«»SP2 6 1 S:3fcJ$-r5^j$aS2 6 2 irSr^TLTV^o 

[0 0 8 7] ^11/^^2 5 9 ft, ^BEU>-X2 
5 7Sr«»-}"6fibJ*»2 6 5S:#LT*55, ;i(7){fcj#£l$ 

2 6 5^^t>3 5^-ftCM*tlTVN^, 0 £fc, » 
lUyX^;^2 5 9{Cll ««Fffl2 6 5©^jaSBJC 
^I^X/Jn/1^2 5 6 ^5i$1-^^Spgi5 2 6 6 ifi—ft 
K&mmfit£tlX^Zo ^<D3lWM2 6 6f£fl 5fe3£l/ 
VX 2 5 6 iflUyX2 5 7©^fft£— ffc£i±T, 
5fell/yX^^2 5 8^ftg|52 6 2^\ U^L^ 

[0 0 8 8] ^rbT, r © 2S¥»® ^>XJff 2 2 Oft, 
Hi lic^-TJ: 5^, iRM*«iE-r^)iR^*IE^«2 7 
0^^1x.TV^^ o C©lRMffliE^«2 7 Oft, ft^lols 
X2 5 6 tiil/yX2 5 7 f: ©ra©3ttt-h^{4fi LT 

istt & tLfc— m^jB i at/* 2 <D!&mi$iEm* 271, 

2 7 2t, m 1 (DtiLMffilElftW 2 7 1 te#UT» 2 ©JR 
iiiESP^ 2 7 2^111 ^ e i jfrlft&tW*!? e 2 
^f^fCiE»]-r5JigS!)§B2 7 5 ^ ^#X.TV^5 0 
[0 0 8 9] mi 2 (D^mmiEUU 271, 27 

2 ft, «*tf»JK*t^jt^7^W»«fcJ:or»fffi 
*ttte»***LT»9, SV^S*i-S«M»B2 7 3, 2 

7 4^, ^ttfc^LT««4^tvT^^^m^ftbtvrv> 

5 0 * 1 &t*fg 2 ©teMMiEgPW 2 7 1, 2 7 2 ft, 3t 

tti:#fS^S2 7 3, 2 7 4 5 

2 7 3, 2 7 4 ^r^S^-^T, 2 7 3, 2 7 4 

[0 0 9 0] Ml <D&MffiiE%m 2 7 1 ft, %^ 

*^^2 5 9o3tJ$ffl2 6 6tc@^$i^T5:«F^i^rv^ 

^0^2 ©l&^MiEgM* 2 7 2 ft, ^ftlFB 2 7 5 fC, El 
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1 1 *£cl=P e i jjfoRtf&W e 2 ft fa bftWs&Uz.&m 

IEgM*2 7 2 3r<£!$-f 3i*mFM?r2 7 7 t , 

M2 7 75ril 1 +^PPei ;*f ft&U^ep e 2 *-fa(-fE 

[0 0 9 1] ±3£Lfcl&a*IE$S«2 7 Ofi, Sg 

1 Xtfl? 2 <£>HJl^SiEa5£f 2 7 1, 2 7 2 (D-;fr (£*t L 

[0 0 9 2] «Ji©J; 51-«^$^7cHXM*iE^2 7 
OlioVNT, 3? 1 Rlf%$ 2 WljX^WlEgW 2 7 1 N 2 7 

[0 0 9 3] Z.<Dt&^ffilEmm2 7 0 f*. 2 5 7 

riS, tIU^W2 5 9(C@^$nfcSlCOlR^ 
IM2 7 1 id*}-br»2<7)ltXa«IE^«-2 7 2 £0 1 

ffijEUtf 27UI2 WI&ilMlElHM* 2 7 2 <Dfi/£ t) -g- 

[0 0 9 4] i<£>HXM*iIE««2 7 Ofi, IgfbgP 

2 5 7*5, fSl^yX*;V^2 5 9(;@f Jjxfcl 1 O 
HXHWESM* 2 7 1 K*tLTm2i7)HX^fi|IESlS**2 7 2 
SrHl l^^PPe 2 ^ft^SIM-SiirtcioT, Sf? 1 
(Dl&mffilEntt 2 7 1 t 31 2 cDl&^itlEgMt 2 7 2©I 

[0 0 9 5] f LT, Z<Dl&mffilEmffi2 7 0lt 3? 1 
WlK^ffijESW 2 7 1 IZM LT^2^lRMffiE§l5«-2 7 
2 * Jf » £ -BrT *Mig *s 3 *¥£«-§^' ^ y * - 

fegt-m 2 roi&MttjESMt 2 7 2 Jri^tS. 

[0 0 9 6] *$&WK&Z>?ttt°v?T v-^mW. 1 

«\ 5<7))tSaiSc0j?:^(D/^7^= J ft-#5^ 

^ * * ^Wft^Sft 5 ft^T^ * ^ i: <£>SgH4£*i- 
5<t5^, fti^S^5l»lro3tf f >f ^ ^ t» LT 

jES £5S^#) t-ffifltti- 5 <fc 5 U T t J: V \, 

[0 0 9 7] 
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[0098] *fc, *?&w\z.mz>ytt°>y?T 

[EciofBf^SiW] 

[HI] *&W\zmzft¥ y ? T y^mW&ffiZ-Zft.^ 

[@2] ±lE3fcfcV^Ty;/^e£^1-^BII]T'fc5„ 
[13] iEStfy^Ts/^BSr^-rA-ABfiBElT? 

[as] ±iai^vx^/^*s»2©tt«^iai(isnfc«t 

[H7] ±B2»»ftu>'X»K:*5*t5#BB#-!!r«:a%r 

[ID 8] 3tx^^^^5tSifl«Off*iiR3loBil«Sr^ 

[0 9] tt0 2»»4fcuvX»*r«i-spnBH"C*>«. 
[Hi 0] ffi!C0 2»*f«»lx^XSBSr^i-»fffiS|-C&So 
[Hi 1] Hfc«^2»»«^>'X»«rjSi-»fBH-eab 

l 3fctfy^T5/X3SlS. 5 2 0 2g¥ 

sa-wuvxau. 5 65tiu>x, 57 ^^u^x % 7 

0 IfcSffiiE^ffik 7 1 mi OlR^fflIE« N 7 2^ 
2^HXH«iE«, 7 3 ^ 3 (D&mffilEm 

40 
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1 O] 



N02 N03 

N04 





.159 



120 



0. 080 



0.060 



(Arms) 0.040 




JM* 0. 5 5mmCD 



J5#-0. 5 8mmCO 



/ 



\ 



0.120 (mm) 



Jf* 0.6 5mm CD 



U*0. 6 0mmG> 



0.6 2mm CO 
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